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- Trellis for ordinary convolutional code 
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Figure 3 - Inserting zero at the first position peri- 
odically 
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Figure 4 - Insert zero at the second position period- 
ically 



Let 

C^=X^G, j = l,2,...,K-l, (1) 

where = [l,xi, ...,Xj-i,Q,x j+l , ...],x tK+j = 

0, £ = 0, 1, G is the Toeplitz block matrix 

G = [~9i-j} iJ=07l 

with 1 x K sub-blocks 

— > _ f [^1,1,52,1, , i = 0,l,...,m; 
^ 1 1 0, others. 



0 lTo(* + l) - ? m -i(Hm) 



o 



= max 



[£(^-K + i)+0t-i(Xjzi +1 )] 



Step 1 Initialization: For 0 < t < K - 1, start- 
ing from 4> (XZ l K ) = 0 we calculate 0 (Xt_ K ' +1 ) for 
all possible combinations of by (3). 



Step 2 Recursive forward algorithm at t: 

lit ^ K - \ (mod K), we compute 0 f X* „ , 
by (3) and save V l ~ K+2} 

= arg^max [L (* t L* +1 ) + 0 (5) 

otherwise we compute (j> j) by (4). 

Go to Step 3. 
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STEP 3 



Step 3 Recursive backward algorithm at t: 

lit — D^K—l (mod K), starting from 



X t-K+2 = max (f> (Xl_ K+2 ) 



(6) 



t-K + 2 



we calculate x k = x k (x^* ^ , k = t- K + l,t - 
K, t — K — 1, ... until backward D symbols to find 



otherwise x t _jr> = 0. 



(7) 
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Step 4 Termination: Let n <t <n + K -2 = 

iV. 

If * ^ A" - 1 (mod "A"), we compute (X\_ K+2 ) 
by (3) and save x t - K +i (X*_ K+2 ) by (5); otherwise 
we compute <f> {Xl_ K+2 ) by (4) and we do not need 
to save xt-K+i (X}_ K + 2 ) since it must be zero. 

Repeat this step until t = N, then go to Step 5. 
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Step 5 Recursive backward algorithm at the 
end: Starting from 



x n = arg max <f> ( 0, 0, x n ) , 
we estimate rc t by 



(Xt +K -*), t = n-l lB -2,.„,n-X). 



Code Conv. Code Conv. Zero Code 

Complexity « T (Z + 2) 2^ « (Z + 2) 2* 

Memory 2 K D 2 K ~ 1 ( D — 

Delay D D 
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